Nanocurcumin ameliorates Staphylococcus aureus-induced mastitis in mouse by suppressing NF‑κB signaling and inflammation.
Mastitis is the inflammation of the mammary glands caused by bacteria. It causes severe economic loss to dairy industry. Curcumin, a polyphenol obtained from turmeric, has considerable anti-inflammatory effect. Since it is rapidly eliminated from the body, its oral bioavailability is low. However, nanoformulation of curcumin significantly enhances its therapeutic efficiency by improving its oral bioavailability. We evaluated whether nanocurcumin could be more effective than normal curcumin against bovine Staphylococcus aureus mastitis in mouse model. Curcumin-loaded PLGA nanoparticles (CUR-NP) were prepared by solid-in-oil-in-water emulsion method. The mouse model of mastitis was induced by inoculation of a field strain of S. aureus (bovine mastitis isolate) on the 9th day of parturition through the duct of the mammary gland. CUR-NP and curcumin were given orally for 7 days (day 2 to day 8 of parturition) prior to S. aureus inoculation. We determined the levels of inflammatory cytokines and the mRNA expression of NF‑κB. S. aureus infection increased the levels of tumor necrosis factor‑α, interleukin‑1β and myeloperoxidase in mammary tissues and C-reactive protein in serum. Both CUR-NP and curcumin significantly attenuated the levels of these cytokines. However, comparatively, the ameliorative efficiency of CUR-NP was better than normal curcumin. S. aureus infection-induced NF‑κB mRNA expression was significantly reduced to the healthy control level by CUR-NP. Our study demonstrates that the nanoformulation of curcumin can reduce pro-inflammatory mediators in S. aureus-infected mammary tissues by improving NF‑κB signaling. Besides, compared to normal curcumin, this nanoformulation appears to be a better alternative against murine mastitis.